Metformin effects on dipeptidylpeptidase IV degradation of glucagon-like peptide-1.
There is current interest in the use of inhibitors of dipeptidyl peptidase IV (DP IV) as therapeutic agents to normalize glycemic excursions in type 2 diabetic patients. Data indicating that metformin increases the circulating amount of active glucagon-like peptide-1 (GLP-1) in obese nondiabetic subjects have recently been presented, and it was proposed that metformin might act as a DP IV inhibitor. This possibility has been investigated directly using a number of in vitro methods. Studies were performed on DP IV enzyme from three sources: 20% human serum, purified porcine kidney DP IV, and recombinant human DP IV. Inhibition of DP IV hydrolysis of the substrate Gly-Pro-pNA by metformin was examined spectrophotometrically. Effects of metformin on GLP-1([7-36NH2]) degradation were assessed by mass spectrometry. In addition, surface plasmon resonance was used to establish whether or not metformin had any effect on GLP-1([7-36NH2]) or GLP-1([9-36NH2]) interaction with immobilized porcine or human DP IV. Metformin failed to alter the kinetics of Gly-Pro-pNA hydrolysis or GLP-1 degradation tested according to established methods. Surface plasmon resonance recordings indicated that both GLP-1([7-36NH2]) and GLP-1([9-36NH2]) show micromolar affinity (K(D)) for DP IV, but neither interaction was influenced by metformin. The results conclusively indicate that metformin does not act directly on DP IV, therefore alternative explanations for the purported effect of metformin on circulating active GLP-1 concentrations must be considered.